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^1 ^^Kr pI-oIhs. 7l7fl a] ^efl (Micro-Electro-Mechanical System) S^- 

$M=h A oM ^H^] ^^Cf. ^o VJ f *fl°]^ Sl-Sfgo] 7j\^S\o] AV 7 ] uflol^c] ^.h.^ 

«fl°1^2r °1 **H| fl*]«Hr #7] 7)^^ $-x)*}5L^ H-g-^cf. 

(boot)fe- ^"71 ^-B-7> #7] ^ Tflol^ JjLcq-g. ^-g-^ ^BflS S>£^. ^ o_ 

£ 3 

^7>, Sfljl^l, 71^ 



26-3 



1020030070655 #3 «J*V: 2003/11/18 

^ 2fl7]x]{ m i cro optical communication device package} 

[£^2] ^^1 

£ l^r ^2fl2] # ^> 5fl7l*l^ S^ A o v ^Hl- 

.£ 2(a) (c)^ £ 12] sfl^HH ^2} 7^ ^ ^-fr AVAl^olcf. 

51 3^ -g- ^^l 21*}- # ^ ±X\ 5fl^^la) A>Al£o]cf. 

51 4±r 51 32} 71 *1 <=1 ^Jf ^£0]^. 

51 5^7 £ 3^1 3fl7l^ol #jjL Tflol^^l A>Al£olcl-. 

51 6^ 51 32| nfl-71 *H A>-g-sl^ SLAlfV AfAlsolcf. 

51 7^ 51 32} 5fl7l^^l A o VJ f ?1H^ ^ W1H^21 <J*}- ^21 oj ofl-|. £Al*V 

51^01nK 

* 51^2} -iL^-^oll cjRV JjLJr^ ^ * 
31: #Jf ?ll 0 l^ 32: wlM^ 

33: MEMS ^ 34: #^o_ 

35: ^-B 36: ^-f-* 
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7]7il A]^Efl( Micro Electro Mechanical System, o]t\ 'MEMS' ) 7}^-^ % ±x\ 

MEMS 7l#-^ 7l7jl, 7l# ^--g; -g-^H ^^(*Hil5. #3)^ ^ A] 

^^-1: ^^1, ^14*>^1 -§"g-*Rr 7l## ^^^nf. MEMS 7l#£ a}£^| 7]-£-il^ S>o} 

--11 °1 ^ A oHl ^1^* ^1- Tfl^ ^ ^^S}-7> 7V^^JZ, *V 7fl£] ^o]j 4^7]]^ 7] - ^ 

* ^ Sflth 

^l^r ^ MEMS 7l## ^ r^r^l ^-g-^ $m. MEMS 7l#-§; ^sfl nj^*}- ^ 

* ^<H«b -r $17} nfl§.olcfl, ^^7>^ ##£fl7l (Variable Optical 
Attenuator), # (Optical Switch), ^ # £-ufl ^.^3.^ (Optical Add-Drop Module, 
0ADM) f-* *\}3. 1- ^ &t}-. 

MEMS 7)^ aj-g-tr ^.#41 4i* r * afla^fe ^£r, # dL7># -gTfl^Jl, olofl 

MEMS ^-§- ^1^-*>J1, °1* 2fl7l^s}^ ^-TflS. M-^ ^ ^14. MEMS 7l^# o]-g-^ 3£ 
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1020030070655 2003/11/18 
^*cH A] 51^, ZLE^Jl afl^S} 7]-^^- ^SRr ^IL ^M-ol^ Jic^t}-. 

^ ^1 ^* ^V^H^ 7]^ -^(Hermetic SealingH ^jS^tA ^t}. ^K£- 
^¥ ^ ^13^* S^V^rHl oio]^ ^^^ojcf. MEMS 7l^g- ol-g-^ # ^> 

^-¥-^1 ^JES] 7lU^# ^ #]^>J7 ^cf. 

£ 1-8: ^Hfl^l MEMS 7l#^- o]-g-*V ^7}°} 5)171^1 ^^1- £A]tV ^ojcf. 5*1^ W >fi|- 
^•O] ^eflo} 5fl7l^l^ ^ ^M^(16) ^ ^ n°}^(17)^r SL^aL olcf. Aj-tL ^ 

O]^ * ?flol^ *1A}-Z^ «V^^O.S f vflJjLofl 71^(12) ^ # ^-B-(14)7> ^ 

*l*l-7fl 7l^;(12)<Hl^ # Sl^r # #3) ^ 71^^ ^r*$Z}7) MEMS ^(13)°1 

=L ^^o\) ^(l 3 )o| ^^-jg ^ o}^ 7>^7f p}^^ clef. Hfl°l^(18)* 7]^. ^Vofl JjLz]-*]. 

(14)7> 71^;^ uflo]^(i 8 ) ^VoflAl ^(13)^ ^sjef. 

7l^r(12)^l ^£1^ ^(13)^- Sl}^- SLS.^ 7l^# ^ltl-^S. ^^-S]^^ 
^ -S--¥-°fl ^(H)°l iM^l sH, aj-7] ^(n)o. MEMS ^(13)* I^Hfr 7)^ 

^ 5E^ 7l^-g- -8-^*>7l ^5>o^ ?flol^ ^-f-s>^ ".o^ofl (boot, 15)1- A>-g-*Vcf. «. 
H( 15)^7 # ^-8-7} ^-^5>711 ^ <H^171M- WM^r ^-21 ^] ^ o] ^ , ^ <£ 
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#^ <Qx}: 2003/11/18 



£ 2^ £ 14 ^ ±z}9] sfl^^ SAl^ji oi^ £ 2(aHH, MEMS 

^(13)°1 aflo}^(i 8 )cfl ^^tj.. zz. cf#ofl £ 2(bHH<4 ^-o] # ^(14)7} =U(13H1 

£ 2(c)<^l^i^ ^(11)# Wfloli(18)Sl #JjL6fl ^-g- ^^tII ^ 

A. °H A o Vj ^ ^(11)4 tflM^UsHr oil ^ A]!- zi ^^«-^<Hl ^3.*}^ 

-S-71 £ 1 ^ £. 2<^H<2}- ^-o] ^ ^(11)4 Mflol^(l 8 )oll o)sfl 7]^ ^^M, ZL # 
EflS -g^tj.. tr^V 7 1^ aV*L £ ^.j=L ?])o)+d\] 0} # e^f ol J7 > ^ O-i^ ^ 

^ ^2:^ ^.^]^ afl^l -g-^-g- 7^0) nfl^-ofl -g-jg A^o] ^ 

^H, 7l^o> cf^ol olcf. cHI^a] ^sl-cj 7^ 

A 1 -g-e} 5Ett 3.^ ^Aj-ol wVAgig- 7>^^o] ^rf. t^u)-, <! ^ ^£ -§^1 o^oc] ^^ol 7} 
W ofl^-Al ^S}- A>-g-^7ll £t£ -Lofl ol JL^ ^7)^ 



= *HMJ-8: *>u}-3. -f-th*}- Sfl^l^l ^EflS. 3fl7l^l f2f 
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£ ^°1 ^°\] SS^ofl icj-eq- Ir^ol ^ 

7r^*rX] =M , XI # 1-^ XI 71*1 # -g-# 2}) 71 ^11- Xl^*Hr ?}-g- a^il 

#7l<4 ^*>7l ^tr ^-rg o. ^. jg.^ ^ ^ 

(Micro-Electro-Mechanical System) ^ ; #7] ^ °1 ^#5)^- «1H^; *r J r , Sl 0 l 7fl- r p-5l<>| #7] 
Hflol^o^ ^jjLofl ^o}^ > ti\]o]^Q\- o)J=L^ iflw. Jg^ofl ^^1*>^ ^-71 ^ol 7l^^Bfl# *f 

^Sf l^sfe ^-R-; #7} ^-fj-7> &3§-is}±r ^"71 #JjL ?floli Jf ^ ^£ A o VEfl S o. 
*1*KE-Ij- #^-R-ofl #7l #-*f XM^Xl Jl^£]^ «.E( boot);1 . 5£^}^ 3.^3 # Jg. 

a>^§>7ll^ ( #7l -^H^r <^<X AV 7 ] aV^L ^o]^o]l Bf^-o] ^- 7 ] 

#^o_cq ^^cgofl ^^o) ZL^S]^ 53^- ^ £.3. SEtr #7l #^f- XI aV 7 ] a. 

H7> #<gsj ^ 4 u o^i 7fl^-£ ^--g-Jf^. if-^-ZL, ^7} JfH^ #7l ^-f--^ 

ofl #<g£H -H^S^ ^ ^^SLS. *lT=f. 

yj-B^M]^, #7] JfB^ ^^flS. ^ ^ £1 ^ 3* ^.^^ ^ ^ 
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<27> w>^^>7fl^-, ^7) A o V -¥- 3? # ^-fRr ^>^^d t^l fil^M 

<28> u].^^ 7| l^ > AV 7l ^-a. ^o}+ * aflol^ ^-g-3(- ^ ,g:g. 

71M-, #el^m^l°lH 111 

<29>t£^ til-^-^^Tll^, ^ 9])°)^ *> y o V # ^ #71!- IMS, tiflo]^ 

#7l #7l7> #71 ^^^-7> ^ ^ ^ ^ ^-fr If-^ O.JL ^Cf. 

<30> ^o. ^ ^ Sfl^l^l^l ^olA-l, # ^A] 71^ ^*Hr v}o] 

^7s> 7^1 a1^ (Micro-Electro-Mechanical System) ^; #7l ^ ol «fl°l^; 

7fl^£l^ AV 7 ) uflol^ Aj-tLofl golDl, Hllol^Sl- O] J=L^ ^7_H1 ^*l*H=r ^>7l 

7lil^-^# o.^^ £ ^ ll-g-SM, ^jjUfloj] <^*}7fl *>«J-O.S. 7fl^ ^#^-7V 

A o Vj f ^1°1^; ^ ^"71 ^ Til Ol ^^fa} ^ o^jq^, «o| 

*8^*Hr ^-a-; ^"71 ^-fi-7 r ^g-^ ^-71 ^ Tflol^ Jf^» ^BflS. 
^-fMl ^l^JL, #71 Tflol^^ ^Jfofl ^Slol ^L^SlJL, #7} # 

^-n-^l Sl^o^j ^^Z\o] JL^E)^. «-E(b00t);* £tsfb % ^ 4l7> 3fl 7} # *fl 

<31> U^2!^7l|b, ^"71 -r-H^ ^^flS. , ^-71 ^-S^l ^71 Ho)^9] 

^^Mlfe, ^"71 -^-BSl- ^ n°)^ ^ ^ ^"fKr HL^r ^^1 7}^^5j- 
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1020030070655 #>a <£*y. 2003/11/18 

3^ 7l7)l ^^^(Micro-Electro-Mechanical System) ^; <#7] *HM^i; o"} 

^ ^1°]^; £ A oM ^ ?flol^# ^«>^ ^"71 ^4 <£7j£H , Wo] ^f| Sf ^*Rr 
^ o-n-; #7l #^7} #*SRr ^-71 ^jol^ *<%M. Aj-Efl^ o.^^ £ S. ^-frofl 

^"71 -#Jf ^Ol^oll Jl^S]^ ^-H(b00t);# % Jf-A] -A.*} 5fl 7) X] ^ 

<33> WV^^MI^, #71 Tflol^ ^ Wflo]^ o}af^^E| ^El^(ABS) *fl 

<34> SfV tiV^s>7ll^, #7l tfJf Tflo]^ 5}^ ^fl #7l# IffU, 4>7l Hflo]^^ 



<35> 



°l*> ^4 ^A)^ofl tfl*H ^€ s^l 14 #^1*1 -£^4. 



<36> 



^°\] % -1-^1 ^7} 3fl7l4^ MEMS ^1 ^^-s)^ uflol^sq-, yflol^ # 

tHH^H MEMS ^^-7]^ *J#wM , SE^V ^-fr *2#*>^ 5^o £ Ajo] 7 )^^ S-aH) 



^*3*Rr 4°l3.5- #7} 7l7fl Al^Efl( MEMS ) ^( 33 )ol ^01^(32)0]] AjAj-^cf. ^7} ^(33)^8: 
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MEMS ol^>o^ u)A%i& H]-g- *\)o]is}^ ^^^o) ^o]4. o]s- ^ o) 

aflS.*)^ # ^^71, % OADM 1- ^ 5U^. ^(33)£- *H1 5L^> 

<38> ^(33)^ ^>(39)2f ^^£l^ sfl^l-ol wflol^(32)oll ^V^tJ-. yflo)^ 

(32)^ 7]&S>\ <*^g; *H , atb ^-1: ^#*Hr *}^-^o) o3*vc ^ 

<39> aflo)^( 32 )^ n ^^ofl ^(33)3f ^7l^o.S <£%S\±r tf&o) #^«*H 

^^l^oiji, av 7 ) sflEH^ «1]ol^(32)l- ^3]o.S. ^f-*M *> w o V ^S ^SU^r ^7>( 39)^4 ^ 
€»=h ^(33)^ Qo]o] ^ « 0 V«^ -g-tfl uilol^ ^-"-^o) nflEHj?]- #713 o.S <S 

<40> A o V 7l ^°fl^ 7fl^£)o^ ol^ AVa ^01^(31)7}- g^Cf. ^ 

^°1^(3D^ ^H^l 7 fl^ a>z| av^f o S ^^t}. avh ^101^(31)7]- Bflol^( 3 2)S>}- 

^ ^^hi^ ^(33)o] BiH^oii zRs. , ^o) sf\x\7>}^ m -^-^ 

7l^ A o^« ^K^o^t ^Cf. tiflol^(32)^- #JjL 7flol^(31)o| 



<41> 
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^-S"^ 3^"* ^^H ^-8-4 *Sf^S] -g-^-yl- A>-g-§>7ll Sl^Cfl, ^-1-4 -g-aMfe 

100-250V, 50/60Hz ^ #€-8: 20 ,000-40 ,000Hz ^ #7}o\}ijx}s. 

2: #4 ^l-^^ui^7> ^(Horn)l: -f-^ -g-^ofl ^g^ig -g-aj-^ 
o] n^^o] #^^r><^ #53*V £.743 ^^-o] ^^14 ^xl*}- -g-3}-ol ojJjLo^Tfl ^ 

A o Vj r ^1^1^^ afloj^o] ^^0^ £#^0} n>%V<go] ^^>7ll ^JI, o]o)l trf^ ^tJ- ^ 
el] ^-^*V ^-3Vo] ^^C)-. ig^O] ofl3£. Al ^= ^^ofl £15}^ ^Ofl Wl^V 

^ ^5}- ^ 9X^ £*K 7 0 V^ # o.^^- ^ ol 

.2, 3.^} ^4 ^ ^o. ^ls»D 5^. 

^ ^4 -g-^" fH)^ o]^ £ s. z}7] ^ ?flol^(31) ^ Hflo^ 

(32)^r ABS ?}JL ^ = ^ ^^^ujE^ W-E^ojoj] 7fl^5] ^^11- A>-g- 

«H ^^«r ^ SU^. Stir tf-sf ?fl°li(31) ^ afl °1 ^(32)1- #3 7>iUiM ^ (PC) ^fl|S ^ 
^ 5^. ^ll^tl- ^^.S. 9in ^^1^*1^ Jf-tb ^-g-sf 



t!:^, ^(33)# ^0)^(32)^1 ^^§>ji ( ojs. avh ^0)^(31)^- &<>\ ^ 
3]^S.^1 <£^S\^ # ^ 0.(34) o^^o] ^^t).. ^sflofl^ ^o] ^ 7]^ 

A o V Y" ^ *fl °1 ^1- ^#2}" -g"^ H o V ^l* **fl 71^ 71^ 
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4^1, # ^-B-(34)l- ^(33Hl ^^Al^lJl, o]i- a o v« ^olioi)^^ jl^^ 
ol ^_S_S}7fl ^Cf. ^ ^-B-(34)^ ^ ^ol^(31)l- ^(31)ofl <£^5\o] ^o. 

-H <>1» #i^Rr 7l^g- ^«8*M, His] ^ ^>^*>7l 

S^^l ^ ^^s)<H°> # ^4r(34)^ sqjfsl yflPjofl rq-sj- flo^ ^ oi 

cf. olsq- £o] $Jo^ ^ ^-i-eJ = <jj o_o]ol ^-g-s}-^ Hf£ ^ °>^3°J o] =Lt£ 

^ -¥-H (boot, 35)1- A>-8-*>7fl 

-^H(35)^r # >g-fr(34)7> ?flol^ J=Ufl^ #iSflS -B-^l^-S.^- % 

'g-fMI ?1^ ^ Tflol^ofl Jl^^Cf. «-E(35)^ £ 6^Ai^ Qo) % M 4f(34)6fl aJ-o]^ 
^AH, tfl^ SHr^. JfB^ °o^^ 7l]^5]o| olooj , ig^oj 3. OjrJO. AJ- 

A o Vj f ^1^1^(31)^1^ £ 5*IM^ ^-o] JfH7> ^ o1 £ ^. 5}^^ 7 fl^z.£ 

^-f-Jf (36)7> ^^^4. A o VJ f ?1H^i°11 ^£ ^^-(36)oll JfH^l <H^°1 ojw. ^.oi^ ^ 

y o^£- ^^^°1 5-^Ml ^^"Sm, ^^-§- o] s.j7 ) 7 ]^o| j^n 3 cf. Of 

^T-fl^ -^H^ 4 Vj f ?ll 0 l^, SEfV HlH^ ^^-ol 71^^; ^1*1 ^\S. Q#?>}?\) m. 

s&7] «-E(35)l- ^ ol^ofl V£±, oj ^ofl o^o} ^sJ-S}^ Jg-Al- 

°1^^1 ^^^-gr ^ Tflol^^- tiflol^o^ ^^-«.«.o1] X%?s\o\ Aj-tfl^o.^ ZL tgajol ^y] x$ 
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tHS, ^(35)^1 ^ oj ^ofl o^o} ^ ^s^fe A>-g-*M 

# ^-^(34)^ ^^^o] ^ ojcf. ^ ofl^Al ^<q. ^-g- >,^^ Af-g-^ ^aV^o^ 

-T-— fM^tiS ^SM, # ^^(34)1- t-e1*Hr tflJf ^Qo] ^A^cf. o]o\] nq-ej- 
^4 # 4*1 ^^^1 



£ 4b £ 321 f 3(1 ^5!oltK £ 46^ ^(33)-gr «1H^(32) 4M1 

^^^>7ll # AJ 0.(34)^ ^4-5)o] ol^ Aj-Bfl-. £ - olcf. ^- Aj o.( 34) - AV«. ^0]^ 

sq- «flol^7> ^*Kr sfl7l^S] ^Tfl^oflA-l «-E( 35 )^ Jg^fl o^} 7 }. j7^s)ol oinf. t£*V 
^H(35)b # ^-°r(34)7> tfJf 9]}°)^ ^ft^S °l*fl lH3*Rr ^-S- U^fe 71 



^St ?floli<Hl JI^S}^ ^ *V 7>^}-7fl *>-£^- ^-§-4 -§-^1-^* #1 
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£ 7<*H, ?1H^(31H1^ *>«cJ-O.S 9X^r #7l(41)7> ^^M, ^7} (41) 

SH^ofl ^ ^^^cf. £i> «1M^(32Wfe >S-7l 1-71(41)7]- ^<y^ ^ 5^ 

#(42)°1 ^S^, ^(42)ofl #7l(41)7> ^ SU^. -8-^- *3 

* ^*J^7l *H a o v«. ^ol^sf yflol^-i- i7fajo S ^^H, ^ ^^]7> ^ ^*J^-o> o] 
1:^1 TIM- ^-i: «<M«" ^ 5^1 ^cj-. 



*M ^ *>5gt}. ^eflsl ^-f, 71^ ^*1H o\]S.a) ^l^-^-oi <g flj 

^tb 2x>^o] 71^-g; ^^3T>JI # ^-H-S] <>J:^0.5L $-X}i5}7] ^E f - 

^ ^ SUM. ol-eM ^-¥-^1 ^*l*Hr «H-3-§- *\}7]1£ ^ 51711 ^cf. 

St!-, ^-§-4 ^ # ^-^-^ ^H*l» <?V^^ -8-*l*Hr ^-Bt ^o] 7l 

^ ^ W t ^711 ^rf. ^, ^ ?lHi, s-g-s]- ^ ^ <& 

tt ^^l7fl^ tf^g. oil- ^Al ^£.3. S^-sJ- t ^711 sjcf. 

e^M-, ^sHl ^7> -g-oj^i £|H f *> 

"S^l"^ 7>^*H -g-^^- 3.711 7H^1|- ^ ojTfl ^t}. 
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SEtb, S]^^ t£ *>-f^* *H^*M # ^> ^1*1^ 3711- #«y ^ ^711 

^HHl £a^>ji ^^^J-, o]^ jl^^o^I o| 
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[^T 1 * 1] 

# #41 ^l^-g- ^«f-fe n>ol 3S *}7} 71^1 ^l^^CMicro-Electro-Mechanical 
System) ^ ; 

#7l ^ol ^Sj^r v])o) + - 

#71 #-*f ?flol^# #-§-«H #71 ^4 ^^5j^ f ttjjj] *g#*Kr ##-fr; 

^-71 #^-R-7> #7] #JjL Tflo]^ ^-g-^ #Bfli=L o.^^ £ S. ^ o.6fl 

#71 #^ TlH^ofl jn^jq^. ^-H(boot);* i^*Rr % ## i4 3fl7l^l. 
2] 

HM ^^H, #71 -r-H^- <£&°] #71 #«- ^ol^ojl ol i^SlJl, Bj-^ol 

^"71 ^H£-fM JL^Sl^ ^-g- <5^ # Jf-A] ^7} 3)171^1. 
3] 

*11 2%H1 Sl^H, #7l #Jf Tflo]^^ #71 ^ ^51^- *>« 0 >O.S. 7fl^-£ 

#71 ^feol o_}^o. ^.71 ^-g-^-ofl #015^ JL^S)^- 3} °- ^ 
# -§-<0 3fl7l^l. 
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4] 

[$^* 5] 

[^t 1 * 7] 
1 3^ 8] 
[^T 1 * 9] 

XI 7^-ofl olo^A^ ^ Xl<X^ ^ «fl°l^ ^Bl^JiUIHH 7^5. ^ 
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10] 

71 #7l7> ^Sj£^ #7l^^^-7> S^O.S ^ 2^ # 4i7> 

11] 

# f-^l 71^^- ^<*Kr o}olaS #7} 71 711 ^1^ E ^ (Micro-Electro-Mechanical 
System) ^ ; 

^"71 ^ol Hfl ol ^ ; 

SpjH£ol 7fl^Sl<>| #7] tillol^oj x^o]T^ t M\]o)^g). o]^^ vfla. ^ofl iH*l5> 

A oM ^ol 71^^-Efll, -f^^S. ^-g-Slo], ^Sl 7 fl^«-^o 1 l o]^^>t11 *r«o V °-5- 7fl^ 
^•f-^-7> ^^51^ Aj.j=L Tflol^; ^ 

A oM #^7} ^-f-^ ^"71 ^ Tfl o]^ ^Hfl^. ^1^1-S^- 

?13*lJI, ^7} ^ol^o^ ^-g-Jfofl Jl^SlJl, ^-71 ^-fr^l 21 

^<3ofl H^j-sH -n^sl^ -fBCboot);-!- stN^ # ^A] ^ 3fl7l*l. 

12] 

ll^oHl 910]^, ^7) ^H^7 fH^fl^- ^^Sl^ ?A^r ^ # -§-A] 
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13] 

[^T 1 * 14] 

*i| n%Hl #71 -r-H^f ^ # ^-fHr sl«H 7><3^ 

71*1. 

[^^J- 15] 

% ^-A] ^7} Sfl^ofl ^^H, 
# -S"^ 7l^# ^*}^ n>olas. £7} 71^1 Al^Bfl( Micro _ Electro _ Mechanical 

System) ^ ; 

5H1 o] ^ ; ^ 

#71 #-¥- ^l^l^S #-f^M #71 ^ Oi^SlDl, ^^S* ^-AJ^; 

#7l ##-fr7V ^*3>^ #7l Aj-J=L ^Ol^ JjLo^ Aj-Efl^ ^ o.ofl 

a o v 7 ) av«. ^oi^ofl zl^sI^ ^-H(boot);-!- 5L^-sRr # Jg-A] .£7} 2fl7l*l. 
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16] 

17] 

[^T 1 * 18] 

*fl 15* 0 H] ?lM^ir ^-fr U=*ll ##€ 1-71* 5E^>ji, ^-71 afloi^^ 

*1. 
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(a) 
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